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(54) ION PLATING AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To provide an ion plating method and a device therefor for forming a film on 
a substrate by the combination of vacuum deposition under specified vacuum with 
production of plasma by a high-frequency discharge, by which high-density plasma is 
easily produced and the film is formed on the substrate kept at a relatively low temp. 
CONSTITUTION: A substrate S1 to be coated with a film is supported by a supporting 
means 2 in a chamber 1 , and the chamber 1 is evacuated to a specified vacuum by an 
evacuating device 6, a plasma raw gas is introduced into the chamber 1 through a 
plasma raw gas supply means 7, a high-frequency power modulated and superimposed 
on a basic high-frequency power of specified frequency is impressed by a high- 
frequency power feeder means to convert the gas to plasma, and a material is vapor- 
deposited on the substrate S1 from a vaporization source 3 by ion plating. 
Consequently, the film forming rate is increased, and the film forming temp, is lowered. 
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2004-229403 
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Kenji TERAMACHI 3727 3T00 

Takeshi HASHIMOTO (and another) 

Sections 29(2), 37 



This application is deemed to be rejected on the following grounds. Response to this Office 
Action must be filed within 3 months of the mailing date of this Action. 

GROUNDS 

<Ground 1> 

This application does not fulfill the requirements under Section 37 of the Patent Law, in view of the 
undermentioned points. 

NOTES 

• Claims 1 to 28 and 29 to 31 

* Remarks 

Regarding the inventions set forth in claims 1 to 28, the technical feature is applying a bias voltage 
to a part or a work piece and the building up the ionized material on the surface. 

Whereas, regarding the inventions set forth in claims 29 to 31, the technical feature is a repaired 
metallic part having a substrate and a repair material, a bond strength between the substrate and the 
repair material being in excess of a predetermined value. 

Accordingly, the inventions set forth in claims 1 to 28 and the inventions set forth in claims 29 to 
31 do not have identical or corresponding special technical feature. Therefore, the present 
application does not fulfill the requirements under Section 37 of the Patent Law. 

Since this application contravenes Section 37 of the Patent Law, the inventions defined in claims 
29 to 31 other than claims 1 to 28 have not been examined regarding other requirements except 
ones stipulated by Section 37 of the Patent Law. 



<Ground 2> 

In this application, the inventions defined in the undermentioned claims could easily have been 
made, prior to the filing of the present application, by a person with ordinary skill in the art to 
which the inventions pertain, on the basis of an invention or inventions described in the 
undermentioned references which were distributed or made available to the public through electric 
telecommunication lines in Japan or elsewhere prior to the filing of the present application. 
Therefore, the inventions have been deemed unpatentable under Section 29(2) of the Patent Law. 
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NOTES (See List of Cited References) 

* Claim 1 

* References: 1 and 2 

* Remarks 

Ref. 1 discloses a method for restoring a part which has lost first material from a site comprising: 
vaporizing components (43) for forming a repair material (70); and condensing the vaporized 
components on the site so that buildup of the repair material at least partially replaces the first 
material, Le. building up the components on the site by a physical vapor deposition- 
Further; Ref. 2 discloses an ion plating method which is one embodiment of a physical vapor 
deposition comprising: placing a "substrate (S6)" in a "chamber (1)"; applying a "high frequency 
bias" (corresponding to "first electric potential" of the invention set forth in claim 1) to the 
substrate; evaporating "deposition substance (3a)" and ionizing the evaporated particles; and 
modulating the high frequency bias so as to draw the evaporated particles (see especially 
paragraphs [0033] to [0034] and Fig. 6). 

Therefore, for the method disclosed in Ref. 1, the invention set forth in claim 1 could be achieved 
easily by a person with ordinary skills in the art by adopting the disclosure by Ref 2 as a physical 
vapor deposition method. 

* Claim 2 

* References: 1 and 2 

* Remarks 

In addition to the ground described in Remarks of Claim 1, for the method disclosed in Ref. 1, the 
part is a superalloy article such as a gas turbine component and as the superalloy, a "Ti-based 
superalloy" is exemplified. Therefore, as the repair material, adopting a H-based superalloy could 
be achieved easily by a person with ordinary skills in the art. 

* Claims 

* References: 1 and 3 

* Remarks 

Ref. 1 discloses a method for restoring a part which has lost first material from a site comprising: 
vaporizing components (43) for forming a repair material (70); and condensing the vaporized 
components on the site so that buildup of the repair material at least partially replaces the first 
material, i.e. building up the components on the site by a physical vapor deposition. 

Further, Ref. 3 discloses an ion plating method which is one embodiment of a physical vapor 
deposition comprising: placing a "part (201)" in a "vacuum chamber (2)"; applying a "bias voltage" 
(corresponding to "first electric potential" of the invention set forth in claim 5) to the part; 
evaporating an "evaporative material"; ionizing the evaporated material; and modulating the bias 
voltage so as to draw the material, i.e., superimposing a "positive rectangular wave pulse" on a 
"negative DC bias voltage" (see especially paragraph [0037] and Fig$. 1 and 2). 

Therefore, for the method disclosed in Ref. 1, the invention set forth in claim 5 could be achieved 
easily by a person with ordinary skills in the art by adopting the disclosure by Ref. 3 as a physical 
vapor deposition method. 
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• Claim 6 

* References: 1 and 2 

• Remarks 

In addition to the ground described in Remarks of Claim 1, regarding an ion plating method 
disclosed in Ref. 2* an amplitude-modulated high frequency power is applied to a source gas to 
generate plasma for ionizing evaporated particles (see paragraphs [0026] to [0027]). Therefore, 
for the ion plating method, the ionizing is considered as being modulated. 

• Claim 7 

• References: 1 and 2 

* Remarks 

In addition to the ground described in Remarks of Claim 1, the method disclosed in Ref. 1 further 
comprises removing additional material (metallurgically impaired regions adjacent to the surface) 
at least partially from the site to create a base surface; and the physically depositing deposits said 
repair material atop the base surface at least partially in place of the first material and the additional 
material. 

• Claim 8 

* References: 1 and 2 

• Remarks 

In addition to the ground described in Remarks of Claim 1, for the method disclosed in Ref. 1, the 
deposited repair material in major part is considered to replace the first material. 

* Claim 9 

* References: 1 and 2 

* Remarks 

In addition to the ground described in Remarks of Claim 1, for the method disclosed in Ref. 1, the 
part is a superalloy article such as a gas turbine component and as the superalloy, a "Ti-based 
superalloy" is exemplified. Further, as a Tl-based superalloy, H-6A1-4V, Ti-6Al-2Sn-4Zr-2Mo, 
Ti-8A1-1 V-lMo, or H~6Al-2Sn-4Zr-6Mo is commonly used without exemplifying documents in 
particular. Therefore, as the repair material, adopting the above-listed Tl-based superalloys could 
be achieved easily by a person with ordinary skills in the art. 

* C la jaUfl 

* References: land 2 

• Remarks 

In addition to the ground described in Remarks of Claim 1, for the method disclosed in Ref. 1, it is 
so considered as that the removing of additional material is, in major part, from other portions than 
the "damage (31)'\ 

• Qmull 

• References: 1 and 2 

* Remarks 

In addition to the ground described in Remarks of Claim 1, Ref. 1 exemplifies a blade as the 
application targeted part of the method. Here, a blade having a root and an airfoil is a well known 
matter in the technical field. Further, a blade having a midspan shroud is commonly used mainly 
for a fan blade without exemplifying documents in particular. Furthermore, the blade may 
possibly be damaged in the entire surface regions. Therefore, no inventive steps are considered in 
defining the site. 
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* Claim 12 

* References: 1 and 2 

* Remarks 

In addition to the ground described in Remarks of Claim 11, damage may have various depths, so 
that no inventive steps are considered in defining the depth. 

■ Claim 1 ? 

* References: 1 and 2 

* Remarks 

In addition to the ground described in Remarks of Claim 1, the ion plating method disclosed in 
Ret 2 is performed under vacuum conditions. Accordingly, preferably limiting or optimizing the 
pressure is considered as within the ordinary creativity by a person skilled in the art. 

<Claims with no grounds for rejection found> 

With respect to the invention set forth in claims 3, 4, 13, 14 and 16 to 28, the Examiner has found 
no grounds for rejecting the application at this stage. Where the Examiner finds grounds for 
rejecting the application, a further office action will be issued. 
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